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[7] generated 1094 independent P element genic background may be a highly efficient method for insertion lines in the homozygous Samarkand; ry 506 gefunctional genome annotation.
netic background and showed a highly significant inResults: Here, we have tested the efficacy of this stratcrease in variance in abdominal and sternopleural bristle egy by assessing the extent to which screening for quannumber among the P element insert lines relative to titative effects of P elements on sensory bristle number control lines. We further quantified the sensitivity of the can identify genes affecting neural development. We screen by computing confidence limits for the mutafind that such quantitative screens uncover an unusually tional effects on bristle number (Table 1) . Differences large number of genes that are known to function in of Ϯ0.92, Ϯ1.22, and Ϯ1.55 abdominal bristle exceeded neural development, as well as genes with yet uncharacthe 95%, 99%, and 99.9% confidence limits of the mean. terized effects on neural development, and novel loci. Surprisingly, 26.4%, 16.6%, and 9.9% of the homozygous insertion lines had abdominal bristle scores ex- Table 2 for referinsertion lines (Supplemental Table S2 ). There was highly significant variation among the insert lines for ences]).
The screen also targets 22 loci that have so far not both bristle traits (Figure 1 ), but no significant variation in bristle number among the control lines, confirming their been implicated in neural development by virtue of their mutant phenotypes. Over one-third of these (9) correhomozygosity (data not shown). Many of the inserts had sex-specific effects on bristle number (Figure 1 (Table 2) . Indeed, we find several more genes whose role in bristle development is well recovered genes with proven neurodevelopmental effects as excellent proof of principle for this approach. documented: singed, daughterless, kuzbanian, spitz, caupolican, neuralized, tramtrack and Enhancer of split By extension, we predict that future functional characterization of these novel mutants may provide further (see Table 2 for references). In most cases the loss or gain of bristles that we observed is concordant with insight into the mechanisms that govern crosstalk between the Notch and EGFR signaling pathways and rethe known loss-of-function phenotype of the targeted genes. This observation is in agreement with the notion veal other players in posttranscriptional and posttranslational processes regulating neural development. As that P elements tend to decrease the expression level of the targeted gene. Notably, 9 of the 20 loci isolated with any P element-induced mutant, functional characterization will require cautious additional experiments by Lyman et al. [7] were identified again, suggesting that this strategy is specific and robust. such as reversion-excision to confirm that the nearby gene is indeed the one affecting the bristle phenotype. The role of Notch and EGFR signaling in bristle morphogenesis has been extensively documented; the A fundamental challenge to biologists today is how to relate mechanistic knowledge gained from experimental terms "lateral inhibition" and "lateral cooperation" have been used to describe their antagonistic effects during mutants to the molecular mechanisms governing naturally occurring variation in complex traits Table S1 ). Positionally cloning the ends, kekkon-1, pointed, and tramtrack [see Table 2 for references]). genetic loci that account for the variation in bristle number in each QTL region would be a daunting task. HowTo further assess the spectrum of mutants this screen recovered, we analyzed the (predicted) protein structure ever, demonstrating that QTL alleles fail to complement mutations at positional candidate genes is a rapid of the targeted loci ( Table S1 ). Quantitative complementation can now be used to further exdreds of positional candidate genes with unknown effects on the trait of interest. We have observed extensive plore this relationship. pleiotropy for genes affecting sensory bristle number. Null mutations of these genes are typically homozygous Conclusions In conclusion, we show that analysis of subtle changes lethal, affecting neuronal development and other biological processes, and are not suitable for assessing pleioin bristle numbers unveils phenotypic consequences of an unusually large fraction of P element insertion mutropic effects on complex traits expressed in larvae or adults. Analysis of subtle phenotypic effects of hypotants, thus enabling initiation of molecular studies of a large number of novel genes to define their role in neural morphic alleles will be an important adjunct to the analysis of natural variants in our quest to understand the development. 
